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ABSTRACT 



A computer-implemented decision-support tool serves as a 
solver to generate a projected supply planning (PSP) or 
estimated supply planning (ESP) match between existing 
assets and demands across multiple manufacturing facilities 
within the boundaries established by the manufacturing 
specifications and process flows and business policies to 
determine what supply can be provided over what time- 
frame by manufacturing and establishes a set of actions or 
guidelines for manufacturing to incorporate into their manu- 
facturing execution system to ensure that the delivery com- 
mitments are met in a timely fashion. The PSP or ESP tool 
resides within a data provider tool that pulls the required 
production and distribution information. PSP matching is 
driven directly by user-supplied guidelines on how to flow 
or flush assets "forward" to some inventory or holding point. 
After the supply plan is created, the analyst compares this 
plan against an expected demand profile. 

7 Claims, 6 Drawing Sheets 
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PROJECTED SUPPLY PLANNING 
MATCHING ASSETS WITH DEMAND IN 
MICROELECTRONICS MANUFACTURING 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application incorporates by reference the subject 
matter of U.S. Pat. No. 5,971,585, by G. Dangat, A 
Gokhale, S. Li, R. Milne, R. Orzell, R. Reid, X. Tang, and 
C. Yen for "Best Can Do Matching of Assets with Demand 
in Microelectronics Manufacturing" (IBM Docket BU9-96- 
194). The foregoing patent application is assigned to a 
common assignee herewith. 

DESCRIPTION 

Background of the Invention 

Field of the Invention 

The present invention generally relates to computer- 
implemented planning resources and decision -support tools 
and, more particularly, to a tool in which core production 
planning information is provided to a solver which generates 
a feasible projected supply plan (PSP) that meets user 
guidelines. The invention generates an intelligent PSP match 
between existing assets and demands across multiple manu- 
facturing facilities within the boundaries established by the 
manufacturing specifications and process flows and business 
policies. 

Background Description 

Within the complexity of microelectronics and related 
manufacturing, four related decision areas or tiers can be 
distinguished based on the time scale of the planning hori- 
zon and the apparent width of the opportunity window. To 
facilitate an understanding of the four decision tiers in 
semiconductor manufacturing, we will reference the follow- 
ing oven example. FIG. 1 is a diagram associated with this 
example. 

Within a zone of control 10, there is a coater machine 12, 
a work-in-progress (WIP) queue 14, and an oven set 16. 
Wafers move around the zone of control in groups of 
twenty-five called a lot. All wafers in the lot are the same 
type. Each lot must pass through the oven operation ten 
times. Each oven set is composed of four ovens or tubes 161, 
162, 163, and 164 and one robot 166 to load and unload the 
oven. It takes about ten minutes to load or unload an oven. 
The process time in the oven depends on the iteration. We 
will assume one lot to an oven at a time. Before a wafer 
enters into the oven it must be coated by the coater machine 
12. The coating process takes twenty minutes. The coating 
expires in four hours. If the coating expires, the wafer must 
be stripped, cleaned, and recoated. This process takes four 
hours and often generates yield losses. 

The first decision tier, strategic scheduling, is driven by 
the time frame or lead time required for business plan, 
resource acquisition, and new product introduction. This tier 
can often be viewed in two parts; i.e., very-long-term and 
long-term. Here, decision makers are concerned with a set of 
problems that are three months to seven years into the future. 
Issues considered include, but are not limited to, what 
markets they will be in, general availability of tooling and 
workers, major changes in processes, changes in or risk 
assessment of demand for existing product, required or 
expected incremental improvements in the production 
process, lead times for additional tooling, manpower and 
planning. 
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In the oven example of FIG. 1, very-long-term decisions 
are made on whether the ovens are necessary to the produc- 
tion process, and if so, the characteristics needed in the oven. 
Long-term decisions are made about how many ovens to 

5 buy. Tools typically used in planning of this scope are 
models for capacity planning, cost/pricing, investment 
optimization, and simulations of key business measures. 

The second tier, tactical scheduling, deals with problems 
the company faces in the next week to six months. Estimates 

30 are made of yields, cycle times, and binning percentages. 
Permissible substitutions are identified. Decisions are made 
about scheduling starts or releases into the manufacturing 
line (committing available capacity to new starts). Delivery 
dates are estimated for firm orders, available "outs" by time 

35 buckets are estimated for bulk products, and daily going- 
rates for schedule -driven products are set. The order/release 
plan is generated/regenerated. Reschedules are negotiated 
with or requested by the ultimate customer. 

In the oven example of FIG, 1, decisions would be made 

20 on the daily going rate for different products, allocation of 
resources between operations, the number of operators to 
assign, and machine dedication. Tools typically used in the 
planning and scheduling of this phase are forward 
schedulers, fast capacity checkers, and optimization of 

25 capacity, commits and cost. 

The third tier, operational scheduling, deals with the 
execution and achievement of a weekly plan. Shipments are 
made. Serviceability levels are measured. Recovery actions 
are taken. Optimized consumption of capacity and output of 

30 product is computed. Tools typically used in support of daily 
activities are decision support, recovery models, prioritiza- 
tion techniques and deterministic forward schedulers. Manu- 
facturing execution systems (MES) are used for floor com- 

3s munications and control. 

In the oven example of FIG. 1, priorities would be placed 
on each lot arriving at the ovens, based on their relevance to 
current plan or record. If the ovens "go down" their priority 
in the repair cue would be set by decisions made in this tier, 

4 o The fourth tier, dispatch scheduling or response system, 
addresses the problems of the next hour to a few weeks by 
responding to conditions as they emerge in real time and 
accommodate variances from availability assumed by sys- 
tems in the plan creation and commitment phases. 

45 Essentially, they instruct the operator what to do next to 
achieve the current goals of manufacturing. Dispatch sched- 
uling decisions concern monitoring and controlling of the 
actual manufacturing flow or logistics. Here, decisions are 
made concerning trade-offs between running test lots for a 

50 change in an existing product or a new product and running 
regular manufacturing lots, lot expiration, prioritizing late 
lots, positioning preventive maintenance downtime, produc- 
tion of similar product to reduce setup time, down-stream 
needs, simultaneous requests on the same piece of 

55 equipment, preferred machines for yield considerations, 
assigning personnel to machines, covering for absences, and 
reestablishing steady production flow after a machine has 
been down. 

In the oven example of FIG. 1, the question is which lot 
60 (if any) is run next when an oven is free. Took used are 
rule-based dispatchers, short-interval schedulers and 
mechanical work-in-progress (WlP)-limiting constructions. 

Of course, there is overlap and interaction between the 
four decision tiers but, typically, different groups are respon- 
65 sible for different scheduling decisions. For example, main- 
tenance may decide on training for their personnel, on work 
schedules for their people, preventive maintenance, and 
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what machine to repair next. Finance and each building 
superintendent may make decisions on capital equipment 
purchases. Industrial Engineering may have the final say on 
total manpower, but a building superintendent may do the 
day-to-day scheduling. Marketing may decide when orders 
for products can be filled and what schedule commitments to 
make. For strategic and operational decisions, these groups 
and their associated decision-support tools are loosely coor- 
dinated or coupled/Finance only requires an estimate of 
required new tools from each building to estimate capital 
purchase. Each building requires an estimate on new tool 
requirements from the product development people. For 
dispatch decisions, they must be tightly coupled. Lots only 
get processed when the appropriate tool, operator, and raw 
material are available. At dispatch, rough estimates are no 
longer sufficient. If a machine is down, maintenance must 
have the appropriately-trained individual available to repair 
the machine. Manufacturing must have the appropriate mix 
of tools and workers to produce finished goods on a timely 
basis. At dispatch, the decisions made by various groups 
must be in sync or nothing is produced. A manufacturing 
facility accommodates this tight coupling in only one of two 
ways: slack (extra tooling and manpower, long lead times, 
limited product variation, excess inventory and people, 
differential quality, brand loyalty, and so forth) or strong 
information systems to make effective decisions. 

Within the first, second and third decision tiers, a major 
planning activity undertaken by microelectronic firms is 
matching assets with demands. This activity can be broken 
into three major types of matching that are used throughout 
the microelectronics industry to support decision making: 

(a) Material Requirements Planning (MRP) type of 
matching — "Opportunity Identification" or "Wish list," 
For a given set of demand and a given asset profile, 
what work needs to be accomplished to meet demand. 

(b) Projected or Estimated Supply Planning (PSP/ESP). 
Given a set of assets, manufacturing specifications, and 
business guidelines this solver creates an expected or 
projected supply picture over the next "t" time units. 
The user-supplied guidelines direct how to flow or flush 
assets "forward" to some inventory or holding point. 

(c) Best Can Do (BCD). Given the current manufacturing 
condition and a prioritized set of demands, which 
demands can be met in what time-frame. BCD gener- 
ally refers to a large set of demands. A preferred BCD 
is described in U.S. Pat, No. 5,971,585. 

Arguably, the oldest type of matching is material require- 
ments planning (MRP). MRP is a system for translating 
demand for final products into specific raw materials and 
manufacturing activity requirements by exploding demand 
backwards through the bill of materials (BOM) and assets. 
Many authors have published papers and books on MRP. For 
example, Joseph Orlicky wrote Material Requirements 
Planning, published by McGraw-Hill, which has become a 
standard reference. As practiced in the microelectronics 
industry, MRP systems operate at a specific part number and 
inventory holding point level of detail. 

The difficulty with traditional MRP was it did not provide 
(a) an estimate about which demand would be met when 
insufficient resources were available, (b) how to prioritize 
manufacturing activity in light of insufficient resources, and 
(c) an estimated feasible, but intelligent, supply plan for 
some time horizon. Essentially, MRP enabled the manufac- 
turer to identify what needed to be done to meet all demands, 
but did not provide a realistic estimate of supply. 

To overcome these limitations, applications were devel- 
oped to support BCD and projected supply planning (PSP). 
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Within the microelectronics industry, especially the semi- 
conductor portion, the early PSP only operated on aggregate 
production-specification information in large time buckets 
using simple spreadsheet or matrix-based algorithms to 

5 approximate the forward flow of assets through the manu- 
facturing facility. Some of the glaring weaknesses included 
in these PSP tools are failure to use the same detailed and 
complete manufacturing specification information used by 
MRP, failure to use the same level of time -granularity and 

10 shutdown-day -control as MRP, incomplete controls over the 
forward flow of assets, no supply-chain analysis explanation 
features, and limited ability to aggregate, disaggregate, 
and/or propagate starts. 
The core business function supported by the present 

15 invention is generating an estimated or projected supply 
planning (PSP) match between existing assets and demands 
across multiple manufacturing facilities within the bound- 
aries established by the manufacturing specifications and 
process flows and business policies to determine what 

20 supply can be provided over what time-frame by microelec- 
tronics (wafer to card) or similar (for example, disk drives) 
manufacturing and establishes a set of actions or guidelines 
for manufacturing to incorporate into their manufacturing 
execution system to ensure that the delivery commitments 

25 are met in a timely fashion. The matching takes into account 
manufacturing specifications and business guidelines. Build 
options, BOM, yields, cycle times, capacity, substitutions, 
binning, inventory policy, and supplier preferences are date 
effective. The business function of matching assets with 

30 demands falls into the first, second and third decision tiers. 
The present invention is therefore the tool which serves as 
the solver to create the PSP match. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
35 a computer-implemented decision-support tool serving as a 
solver to generate a projected supply plan (PSP) or estimated 
supply plan (ESP) match between existing assets and 
demands within the boundaries established by the manufac- 
turing specifications and process flows and business policies 
40 to determine what supply can be provided over what time- 
frame by microelectronics (wafer to card) or similar (for 
example, disk drives) manufacturing and establish a set of 
actions or guidelines for manufacturing to incorporate into 
their manufacturing execution system to ensure that the 
45 delivery commitments are met in a timely fashion. 

It is another object of the invention to provide a projected 
supply planning tool which uses the complete manufacturing 
specification information used by MRP matching tools to 
ensure synchronization between these matching tools. 

It is another object of the invention to provide the user the 
ability to dynamically control the forward flow of starts and 
W1P through the manufacturing process through the user 
guidelines called from/to fractional splits. 
5S It is another object of the invention to provide the user the 
ability to specify substitutions between part numbers that are 
executed as a pre-processing step and after each implode 
iteration of the forward flush solver. 

It is another object of this invention to permit the user to 
60 P^g arj d P^ a y ^ e components G f the PSP tool that are 
required for his or her business situation. 

It is another object of the invention to provide the user the 
ability to propagate starts for user-defined time buckets into 
daily buckets prior to executing the forward-flush algorithm 
65 which creates the projected supply plan. 

It is another object of the invention to provide the user the 
following enhanced explanation features: a list of all inter- 
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mediate starts, a list of all stock distributions, and a list of the The PSP tool resides within a data provider tool that pulls 

capacity consumed for each manufacturing activity. the required production and distribution information 

It is another object of the invention to provide the user the (manufacturing specifications, asset status, and business 

ability to take a projected supply plan in daily buckets and policy) from various legacy systems and stores them in the 

aggregate it into user-defined time buckets, 5 required format. 

Assets include, but are not limited to, starts, WIP (work in BRIEF DESCRIPTION OF THE DRAWINGS 
progress), inventory, purchases, and capacity (tooling and 

manpower). Demands include, but are not limited to, firm The foregoing and other objects, aspects and advantages 

orders, forecasted orders, and inventory buffer. The match- will be better understood from the following detailed 

ing must take into account manufacturing specifications and 10 description of a preferred embodiment of the invention with 

business guidelines. Manufacturing specifications and pro- reference to the drawing, in which: 

cess flows include, but are not limited to, build options, FIG. 1 is a block diagram of an oven dispatch example 

BOM (bill of material), yields, cycle times, receipt dates, usc d to illustrate decision areas or tiers based on a planning 

capacity consumed, capacity available, substitutions, bin- horizon; 

ning or sorting, and shipping times. Business guidelines 15 FIG 2 a block diagram showing the overall organiza- 

include, but are not limited to, frozen zones, demand tion of ^ pro j ecte d supply planning (PSP) matching 

priorities, priority trade-offs, preferred suppliers, and inven- decision-support tool according to the preferred embodi- 

tory policy. Build options, BOM, yields, cycle times, ment of lhe mvent ion; 

capacity substitutions binning inventory policy, and sup- 3 ^ & ^ m of ^ ^ flow for 

pher preferences are date effective. & foward . flllsh supply * pkn; 

Different man MRP or BCD matching PSP or ESP FIG. 4 is a block diagram of the typical product flow with 

matching is driven directly by user-supplied guidelines on y ^ cs ^ ^ m 

how to flow or flush assets "forward to some inventory or r . . . 

holding point. After the supply plan is created, the analyst „ r FIG. 5 is a flow diagram showing the major steps in the 

compares this plan against an expected demand profile. forward-flush algorithm; and 

Typically, the demand profile and the supply plan are FIG. 6 is a flow diagram of a typical sequence that a user 

aggregated both by product type and time buckets for would execute in using the PSP tool according to the 

comparison purposes. After the comparison is made, the user invention to assist with the development of a supply plan, 

can reset the guidelines, alter the START or receipts, and/or nPTATT pn nP^PRTPTfON OF A PRFFFRRFD 

modify product specifications (for example, yield or cycle ^embS 

time) and rerun the PSP algorithm to generate a new L-MBUUiMfciN 1 ut JHt iiNvcmiuw 
projected or estimated supply. Historically, PSP tools used Referring again to the drawings, and more particularly to 
very simple and incomplete single-path production- FIG. 2, there is shown a block diagram of the overall 
specification information and large time buckets in a grid or 35 organization of the projected supply planning (PSP) or 
tabular format to crudely estimate supply. Additionally, there estimated supply planning (ESP) asset and demand- 
was no synchronization with the detailed product informa- matching decision-support tool according to a preferred 
tion used by the MRP tool(s). embodiment of the invention. This tool has been imple- 
The preferred embodiment of the invention has seven mented to run on a sixteen-way IBM SP2 machine with AFS 
major components* 40 for storage. The SP2 is a collection IBM RISC System/6000 

(a) A file which contains user guidelines to direct the e *g ines running under a common umbrella and AIX oper- 
forward flush or implode of STARTS and WIP through at ^g s Y stem < IBM u s v ™ of * c UNIX operating system) 
the product structures. primary guidance required ai * d connected with a high-speed switch. It could be implc- 
is "from/to." When a part comes to stock, the user must on other hardware P 1 ^ 0 ™ 5 i^ ing ^ U * n0t 
specify what percentage or fraction is allocated to each 45 l™ted to, mini-computers, stand-alone UNIX or Windows 
of the possible paths the part may take next. The NT workstations ^^^^sUUons in a jnctwork or 
fraction is date effective. This tool automatically iden- mainframes, including IBM AS400 and ES9000 computers, 
titles all user decisions required and simply prompts the There are four major stages in the PSP matching engine, 
user for the fraction or percentage. Stage 1, from input blocks 201 and 204, is capturing the 

(b) A mechanism to modify the current WIP or receipts. 50 production specification (BOM, yields, inventory policy, 
w etc.) and asset (receipts) information from existing produc- 

(c) A mechanism to input STARTS. ^ daU bases Stage 2 ^ &om input Wocks 202 203, and 

(d) An implode or "forward-flush" algorithm that gener- 205, is user input. Here, the user must specify in block 203 
ates a feasible (capacity and time) plan engine, based nis or ner guidelines to direct the forward flush, the starts in 
on the user-supplied guidelines, the product and distri- 5S block 205, and the start date and the time buckets in block 
bution information, and the substitution information. 2 02. Stage 3, processing blocks 206, 207, 208, 209, 210, 

(e) A post-processing routine which generates solution 211, and 212, is the actual execution of the forward-flush 
explanation reports. algorithm and generation of the reports. Stage 4, output 

(f) A post-processing algorithm that creates and an aggre- processing blocks 211, 213, and 214, is the analysis phase 
gated supply plan. 60 where the user compares the supply plan with the forecasted 

(g) User-selected routines to compare the projected sup- demand information. 

ply with the required demand. The ability of the PSP or The overall flow begins with capturing production speci- 

ESP tool to handle all of the complexities of the fication information in block 201 and current asset or 

semiconductor manufacturing process and the synergy receipts information in block 204. This information is tra- 

between the components ensures each manufacturing 65 ditionally captured and stored on a regular basis by all 

entity can configure the tool to best meet their require- manufacturing entities. The second step is having the user 

ments. specify the guidelines to direct the forward-flush algorithm 
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called the from/to guidance. In this step, the user specifies a The only part which uses Part C as a component part is 

split percentage or fraction when one part may be used to Part E. Therefore, all ninety units of Part C are allocated to 

produce more than one other part. Using techniques from be components for the process to produce Part E. Essentially, 

directed graphs well known to those practiced in the art, the all of the Part C parts become Part E parts. There is no WIP 

user is provided a list of all from/to fractions that require 5 for Part E, so the total supply before forward-flush for Part 

specification. Details are provided later. The third step is the E is ninety. 

user specification of the starts in block 205 to be used by the Part E may be used to either produce Part N or Part P. If 

forward-flush algorithm. This information is the anticipated the split fraction is 0.5 for each leg, then the forward-flush 

starts the manufacturing facility expects to make over some algorithm will allocate forty-five units of Part E to Part N 

period of time. Often this information is provided in time- and forty- five units to Part P. Parts N and P are end parts; that 

bucket form. That is, the starts for every day, except shut- is, they are not components for any other part. Essentially, 

down days, during a period, say from May 21, 1997, to Jun. this is the final resting place for this leg of the forward flush. 

15, 1997, will be, for example, thirty units. This time-bucket Returning to Part B, we find there are one hundred twenty 

specification is converted in block 206 into a daily specifi- umts m ^IP and sixty units of Part A to be converted into 

cation. The actual forward-flush solver is implemented in sixty units of Part B. Therefore, the total supply of Part B is 

block 207. This solver uses the production specification 15 onc hundred eighty (120+60) units before being flushed 

information, WIP, STARTS, and user guidelines to create a forward. 

projected or estimated supply plan with daily granularity and p art B caD only bc uscd to makc p art D- Wc find thcrc arc 

stores the answer in block 208. The daily projected supply two hundred forty units of Part D; one hundred eighty from 

plan is converted in block 209 into an aggregated supply Part B and sixty from lhe WIP file Par( D can become either 

plan, based on the tune-bucket information provided by the 20 Pafts ^ G or H However, the split fraction is not a business 

user. This result is stored in block 211. Solution explanation decision, but a technical decision. This split represents a 

reports are generated in block 210 and stored in block 212. bmning point In the mustrat ed example, the binning frac- 

In block 214, the user takes the aggregated projected supply dons are a2> 0 5 and 0 3 the forward flush 

plan stored in block 211 and compares it with the projected calculates a component supply of forty-eight units for Part F, 

demand from block 213. After the comparison the user may 25 one hundfed t unils fof Part G> afld ^My-tvo units 

change some of the input data and rerun the iorward-nusb £ 0f Part jj 

algorithm. We now skip ahead to the production of Part L. The 

Referring now to FIG. 3 and FIG. 4, a typical forward ^ which duces Part L k&& tWQ onent 

flush through a complex production-specification path will Paft j and Par( M ^ com nt tit for both 

now be described. FIG. 3 shows a typical product flow 30 ^ one the maxirmim number of units of 

without specific values. FIG 4 is the same flow as FIG. 3 but Paft L whkb can be prochlced is twen ty-four. This is the 

with specific values for the from/to split fractions, binning mil]inmm between the available ly for Part T (24 ) and 

fractions, WIP, and STARTS. TTiese values are used in the Paft M (30) Note Paft M faas t ^ ^ m sUn& and 

subsequent examples. Fractional values are identified by ten unit& ^ m WIp for a ^ of ^ unit& Therefore> 

their form O.X. STARTS are identified by the curved corner 35 twenty-four units from both Part I and Part M are flushed to 

rectangle that surrounds them. WIP is identified by their (he ^ which duces Part L . Part L does not feed any 

underline and their location to the left of the "part name othcr therefore> me final resting place for these ^ 

circle " Values flushed to become a component part are four ^ ig Part L The six units ^ remained behind at M 

identified by the "rectangular ^hexagon that surrounds them. have ^ ^ ^ fiflal ^ lace In ^ gi k 

The total assets at a part before being flushed forward are 40 { ^ jected { ]m ^ 
identified by their location at the top of each "part name 
circle" and no other identifying mark. Total assets that 
remain at a part after the flush forward are identified by the 
triangle that surrounds them and their location at the bottom 

of each "part name circle/* 45 

The journey starts with Part A. After Part A is completed 
(i.e., the process required to produce Part A is completed), it 
may be used to either produce Part B, to produce Part C, or 
remain as Part A. That is, Part A is a required component to 

make Part B or Part C. For simplicity in the illustrated 50 
example, it is assumed that the component quantity is always 

one. The user defines what fraction of Part Ais used to build If the user desired more units of Part L, then he or she 
Part B (this fraction is called A fi ) and the fraction used to could simply either increase the value of A^ or F s to increase 
build Part C (A c ). If one hundred units of Part A are the number of units of Part I that are available. He or she 
available and the split or from/to fractions are 0.60 and 0.40 55 cannot change the value Dp, since this is a binning fraction 
respectively, then the forward-flush algorithm will allocate and is not a business decision but established by the tech- 
sixty units of Part A to be components to produce Part B and nical specifications of the manufacturing process. It should 
forty units of Part A to be components to produce Part C. be noted that the maximum number of units of Part L 
The journey now moves to Part C, The process to produce possible for the supply plan is currently thirty, since there are 
Part C has received forty units of Part A from the prior 60 only thirty units of Part M available, 
"flush" to build Part Cs. Since Part C has only one required The previous example illustrated the basic flow of the 
component, Part A, and the component quantity is one, forty forward solver, but did not illustrate the mechanisms 
units of Part C can be produced from the forty units of Part required to handle time, yields, conversion factors, compo- 
A flushed forward. Additionally, the WIP file shows fifty nent quantities, capacity, and shutdown days. The following 
units of Part C in WIP or projected receipts. Therefore, after 65 extensions to our example will illustrate how to handle these 
these receipts come to stock and the Part As are converted additional requirements which provide the all- important 
to Part Cs, then the total available units of Part C is ninety. parity with MRP. 



Part 


units of supply 


N 


45 


P 


45 


K 


168 


J 


48 


L 


24 


M 


6 
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The start date for this example is 19970701. The date is 
provided in the integer form YYYYMMDD, which eases 
certain aspects of date computation (for example, sorting). 
The relevant shutdown days are 19970704, 19970705, 
19970720, and 19970727. 

The following tables contain the date-effective cycle 
times, yields, conversion factors, capacity required, capacity 
available, and capacity priority for each manufacturing 
activity in our example; e.g., substitutions, STARTS, WIP, 
and reverse-low-level code. 



10 





Date- Effective Cycle Times 




15 


process to 




effective date 




produce part 


cycle time in days 




A 


2.00 


19970701 




A 


1.00 


19970706 




B 


4.00 


19970701 


20 


C 


5.00 


19970701 




D 


3.00 


19970701 




D 


2.40 


19970715 




E 


4.60 


19970701 




F 


1.00 


19970701 




G 


1.00 


19970701 


25 


H 


1.00 


19970701 


I 


2.10 


19970701 




J 


2.00 


19970701 




K 


3.00 


19970701 




L 


3.00 


19970701 




M 


1.00 


19970701 


30 


N 


2.10 


19970701 




P 


3.80 


19970701 




Q 


5.00 


19970701 




35 




Date-Effective Yields 






process to 








produce part 


yield values 


effective date 


40 


A 


1.00 


19970701 




B 


0.70 


19970701 




B 


0.80 


19970710 




C 


0.70 


19970701 




C 


0.90 


19970710 




D 


1.00 


19970701 


45 


E 


1.00 


19970701 




F 


1.00 


19970701 




G 


1.00 


19970701 




H 


1.00 


19970701 




I 


1.00 


19970701 




J 


1.00 


19970701 


50 


K 


1,00 


19970701 




L 


1.00 


19970701 




M 


1.00 


19970701 




N 


1.00 


19970701 




P 


1.00 


19970701 




Q 


1.00 


19970701 


55 



Date-Effective Conversion Factors 



process to 
produce part 



conversion 



factors 



effective date 



A 
B 
C 
D 



1 
1 
1 
10 



19970701 
19970701 
19970701 
19970701 



60 



65 



10 



-continued 



Date-Effective Conversion Factors 



process to 



produce part 


conversion factors 


effective date 


E 


20 




19970701 


F 






19970701 


G 






19970701 


H 






19970701 


I 






19970701 


J 






19970701 


K 






19970701 


L 






19970701 


M 






19970701 


N 






19970701 


P 






19970701 


Q 






19970701 






Date-Effective Component and 






Component Quantities 




process to 


consumed 


component 




produce part 


component 


quantity 


effective date 


A 






19970701 


B 


A 




19970701 


C 


A 




19970701 


D 


BB 




19970701 


E 


C 




19970701 


F 


D 




19970701 


G 


D 




19970701 


H 


D 




19970701 


I 


F 




19970701 


J process 1 


F 




19970701 


J process 2 


G 




19970701 


K process 1 


G 




19970701 


K process 2 


H 




19970701 


L 


I 




19970701 


L 


M 




19970701 


M 






19970701 


N 


E 




19970701 


P 


E 




19970701 


Q 






19970701 


BB 


Q 




19970701 


DDD 






19970701 


MMM 






19970701 



Date-Effective Capacity Required per Unit of Production and the 
Relative Priority of this Process to use the Capacity Available 
at this Tool (the lower the value, the higher the priori ty) 



process to 
produce part 



capacity tool 
required required 



relative priority 
of this process 
(the lower the 
value, the higher 
the priority) 



effective 
date 



A 


1 AA 


1 


19970701 


B 


1 BBCC 


1 


19970701 


C 


1 BBCC 


2 


19970701 


D 


1 DDEE 


2 


19970701 


E 


1 DDEE 


1 


19970701 


F 


1 FGH 


1 


19970701 


G 


1 FGH 


2 


19970701 


H 


1 FGH 


3 


19970701 




1 OK 


1 


19970701 


J 


1 DK 


2 


19970701 


K 


1 [JK 


3 


19970701 


L 


1 LL 


1 


19970701 


M 


1 MM 


1 


19970701 
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-continued 



Dale-Effective Capacity Required per Unit of Production and the 
Relative Priority of this Process to use the Capacity Available 
at this Tool (the lower the, value, tye jusfrer fre priority) 

relative priority 
of this process 
(the lower the 

process to capacity tool value, the higher effective 

produce part required required the priority) date 30 

N 1 NNPP 1 19970701 

P 1 NNPP 1 19970701 



15 



Date- Effective Capacity Available per day 



tool 


capacity available per day 


effective date 


AA 


1000000 


19970701 


BBCC 


1000000 


19970701 


DDEE 


80 


19970701 


DDEE 


10000 


19970703 


FGH 


1000000 


19970701 


UK 


1000000 


19970701 


LL 


1000000 


19970701 


MM 


1000000 


19970701 


NNPP 


1000000 


19970701 



25 



30 



Part Number Substitution 

part number part number 

to be used as that can have component 

a replacement a substitute quantity effective date 

DDD D '1 19970701 

MMM M 1 19970701 

B BB 1 19970701 



40 



This last table states: 

45 

(1) if a manufacturing operation requires one unit of part 
D, then one unit of part DDD can be used instead of the 
one unit of part D effective 7/1/1997; 

(2) if a manufacturing operation requires one unit of part 
M, then one unit of part MMM can be used instead of 50 
the one unit of part M effective 7/1/1997; and 

(3) if a manufacturing operation requires one unit of part 
BB, then one unit of part B can be used instead of the 
one unit of part BB effective 7/1/1997. 5S 



Part 


USER INPUT STARTS 
Quantity 


Date 


A 


20 


19970701 


A 


10 


19970702 


A 


40 


19970706 


A 


30 


19970712 


M 


20 


19970719 



65 



Part 


w ir yjroj ccicu receipts j 
and Inventory 

Quantity 


Date 


B 


40 


19970701 


B 


60 


19970703 


B 


20 


19970708 


C 


50 


19970701 


D 


20 


19970708 


DDD 


40 


19970712 


MMM 


10 


19970715 



Reverse- low- level Code 



process to 


low-level 


produce part 


code values 


DDD 


1 


MMM 


1 


A 


1 


B 


2 


C 


2 


BB 


2 


D 


3 


E 


3 


F 


4 


G 


4 


H 


4 


I 


5 


J 


5 


K 


5 


L 


6 


M 


1 


N 


4 


P 


4 


Q 


1 



A part number has reverse-low-level code (RLLC) of one 
if it has no components. Apart number has RLLC of two if 
it has components and none of which have RLLC greater 
than one and at least one of which has an RLLC of one. A 
part number has RLLC of three if it has components and 
none of which have RLLC greater than two and at least one 
of which has an RLLC of two, etc. In general, a part has 
RLLC of N if it has no component parts with RLLC greater 
than N-l and it has at least one component with RLLC of 
N-l. The lower the value of the RLLC the lower the part is 
on the supply chain. Alternatively, the RLLC may be stored 
in reverse order. The higher the value the lower on the 
supply chain. 

The first step is to develop an initial asset list for each part. 
In our example, initial assets are the projected date to stock 
for each START and the projected receipts or WIR The 
projected stock quantity is calculated by multiplying the 
start quantity by the appropriate yield and conversion factor. 
The projected stock date is calculated by adding the appro- 
priate cycle time to the start date and adjusting for any 
shutdown dates. The stock quantity and date for each 
START is provided in the following table: 
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STARTS with STOCK DATE »nd QUANTITY 
START STOCK 



Part 


quantity 


date 


quantity 


date 


A 


20 


19970701 


20 

=1 x 1 x 20 


19970703 
19970701 + 2 


A 


10 


19970702 


10 


19970706 

19970702 + 2 - 

19970704 

this is moved to 

first non-shutdown 

day = 19970706 


A 


40 


19970706 


40 


19970707 


A 


30 


19970712 


30 


19970713 


M 


20 


19970719 


20 


19970721 

note: 19970720 is 

a shutdown date 



The calculated stock for each start is combined with the 20 
projected receipt or WIP to create a current assets table. As 
a final step, the part substitution rules are deployed by 
renaming an asset where appropriate for parts with RLLC of 
one. For example, part DDD has a projected receipt date of 
19970712 for forty units. The substitution table shows part 25 
DDD can be substituted for part D. Therefore, the asset is 
"renamed" to part D. 



Current Assets Reflecting RLLC 1 Starts 
(projected stock date for starts and projected 
receipts) 



Part 


Quantity 


Date 


A 


20 


19970703 


A 


10 


19970706 


A 


40 


19970707 


A 


30 


19970713 


B 


40 


19970701 


B 


60 


19970703 


B 


20 


19970708 


C 


50 


19970701 


D 


20 


19970708 


D* 


40 


19970712 


M* 


10 


19970715 


M 


20 


19970721 



35 



* indicates this initial asset is a result of the substitution rules. 

Next, we record all of the starts into the manufacturing 
release table, which has a log of all starts with pertinent 
information: 



Manufacturing Release File 
flog of all starts') 



START 



STOCK 



Part 


quantity 


date 


quantity 


date 


A 


20 


19970701 


20 


19970703 


A 


10 


19970702 


10 


19970706 


A 


40 


19970706 


40 


19970707 


A 


30 


19970712 


30 


19970713 


M 


20 


19970719 


20 


19970721 



14 



Part A come to stock. From FIG. 4 we know 0.60 of these 
units are allocated to be component parts for Part B and 0.40 
of these units are allocated to be component parts for Part C. 
Therefore, on 19970703, twelve units of Part A are sent to 
the process which produces Part B and 8 units are sent to the 
process which produces Part C. This information is recorded 
in the stock distribution table: 



10 



Stock Distribution Table (allocation parts to be 
component parts') entries for RLLC 1 



From Part 


To Part 


Dale 


quantity 


A 


B 


19970703 


12 
0.6 x 20 


A 


C 


19970703 


8 

0.4 x 20 


A 


B 


19970706 


6 


A 


C 


19970706 


4 


A 


B 


19970707 


24 


A 


C 


19970707 


16 


A 


B 


19970713 


18 


A 


C 


19970713 


12 


M 


L 


19970715 


10 


M 


L 


19970721 


20 



Next, we determine all possible starts for reverse-low- 
level code 2 parts and calculate their stock date and stock 
30 quantity. For example, the arrival of twelve units of Part A 
as components to the process to produce Part B on 19970703 
permits a start of twelve units of Part B to begin that day. The 
stock quantity for this start will be 8.4 units (12x0.7x1). The 
stock date will be 19970709 (19970703+4 cycle time 
days+2 shutdown days). This information is added to the 
manufacturing release file. The revised manufacturing 
release file is provided below: 



Manufacturing Release File 
flog of all starts-second revision) 



45 



50 



55 



60 



Next, we allocate the projected stock quantities for parts 
with reverse -low-level code of 1 (Parts A and M) to become 65 
component parts to produce other parts further down the 
supply chain. For example, on 19970703, twenty units of 



Part 


quantity 


date 


quantity 


date 


A 


20 


19970701 


20 


19970703 


A 


10 


19970702 


10 


19970706 


A 


40 


19970706 


40 


19970707 


A 


30 


19970712 


30 


19970713 


M 


20 


19970719 


20 


19970721 


B 


12 


19970703 


8.4 


19970709 








=0.7 x 1 x 12 


=19970703 + 4 










=19970707 










but two shutdown 










days must be 










adjusted for 










=19970703 + 4 + 2 


B 


6 


19970706 


4.2 


19970710 


B 


24 


19970707 


16.8 


19970711 


B 


18 


19970713 


14.4 


19970717 








=0.8 x 1 x 18 


19970717 




8 


19970703 


5.6 


19970710 


C 


4 


19970706 


2.8 


19970711 


C 


16 


19970707 


11.2 


19970712 


C 


12 


19970713 


10.8 


19970718 



Next, the asset file must be revised to reflect the "loss" of 
part A assets (they were consumed in the production of parts 
B and C) and the creation of new part B and C assets: 



04/27/2004, EAST Version: 1.4.1 



6,049,742 



15 



16 



Current Assets Reflecting RLLC 2 starts 
(projected stock date for starts and projected 
receipts) 



Stock Distribution Table (allocation parts to be 
component parts) Entries for RLLC 2 



Part 


Quantity 


Date 


B 


8.40 


19970709 


B 


4.20 


19970710 


B 


16.80 


19970711 


B 


14.40 


19970717 


B 


40.00 


19970701 


B 


60.00 


19970703 


B 


20.00 


19970708 


C 


5.60 


19970710 


C 


2.80 


19970711 


C 


11.20 


19970712 


C 


10.80 


19970718 


C 


50.00 


19970701 


D 


20.00 


19970708 


D 


40.00 


19970712 


M 


10.00 


19970715 


M 


20.00 


19970721 



Next, the asset file is revised to reflect any substitution 
rules that need to be invoked and appropriately rename the 
asset. The substitution table shows part B can be substituted 
for part BB. The component or bill of material file shows no 
part which requires B as a component part. As a result we 
rename all of the B parts to be BB parts. The asset file now 
looks as follows: 



10 



15 



20 



25 



30 



35 



Current Assets Reflecting RLLC 2 Starts With 
Substitution Rules 



Part 


Quantity 


Date 


BB 


8.40 


19970709 


BB 


4.20 


19970710 


BB 


16.80 


19970711 


BB 


14.40 


19970717 


BB 


40.00 


19970701 


BB 


60.00 


19970703 


BB 


20.00 


19970708 


C 


5.60 


19970710 


C 


280 


19970711 


C 


11.20 


19970712 


C 


10.80 


19970718 


C 


50.00 


19970701 


D 


20.00 


19970708 


D 


40.00 


19970712 


M 


10.00 


19970715 


M 


20.00 


19970721 



45 



Next, we allocate the projected stock quantities for parts 
with reverse-low-level code of 2 (Parts BB and C) to become 
component parts to produce other parts further down the 
supply chain. For example, on 19970701, forty units of Part 
BB come to stock from the projected WIP input table. From 
FIG. 4, we know 1.00 (all) of these units are allocated to be 
component parts for Part D, Therefore, on 19970701, 40 
units of Part BB are sent to the process which produces Part 
D. This information is recorded in the stock distribution 
table. Note we have put the stock distribution in part number 
and then date order: 



From Part 


To Part 


Date 


quantity 


BB 


D 


19970701 


40 


BB 


D 


19970703 


60 


BB 


D 


19970708 


20 


BB 


D 


19970709 


8.4 


BB 


D 


19970710 


4.2 


BB 


D 


19970711 


16.8 


BB 


D 


19970717 


14.4 


C 


E 


19970701 


50 


C 


E 


19970710 


5.6 


c 


E 


19970711 


28 


c 


E 


19970712 


11.2 


c 


E 


19970718 


10.8 



Next, we determine all possible starts for reverse-low- 
level code 3 parts and calculate their stock date and stock 
quantity. For example, the arrival of forty units of Part BB 
as components to the process to produce Part D on 1 9970701 
permits a start of forty units of Part D to begin that day. The 
arrival of fifty units of Part C as components to Part E 
permits a start of fifty units of Part E to begin that day. 
However, capacity is limited on the tool (DDEE) which must 
be used to produce Part D or Part E. There are only 80 units 
available on 19970701 and the process to produce Part E has 
pre-emptive priority. As a result, fifty units of Part E and 
thirty units of Part D will be started on 19970701. The ten 
(40-30) "carryover" units of Part D starts, for which there 
are components but not capacity, will be started on the next 
work day (no shutdown days) where there is sufficient 
capacity (available and not claimed by the process to pro- 
duce Part E). A partial start is permitted. In our example, 
there is sufficient capacity available on 19970702 to permit 
all ten units of "carryover" starts for Part D to begin. The 
fifty units of Part E will come to stock on 19970707.6 
(19970701+4.6=19970705.6 plus a two day adjustment for 
the two shutdown days of 19970704 and 19970705) with a 
quantity of one thousand (50x1x20 where 20 is the conver- 
sion factor). The thirty units of Part D will come to stock on 
19970706 (19970701+3=19970704, this is a shutdown day, 
so stock date is the next regular work day =19970706) with 
a quantity of three hundred (30x1x10). The ten units of Part 
D started on 19970702 will come to stock on 19970707 with 
a quantity of one hundred. All starts are recorded in the 
manufacturing release file. The table below has just the new 
entries for starts for Part D and Part E: 



50 



55 



Manufactuiing Release File (log of all starts- third 
revision') only showing additions for Part D and E 



START 



STOCK 



60 



65 



Part 


quantity 


date 


quantity date 


D 


30 


19970701 


300 


19970706 


D 


10 


19970702 


100 


19970707 


D 


60 


19970703 


600 


19970708 


D 


20 


19970708 


200 


19970711 


D 


8.4 


19970709 


84 


19970712 


D 


4.2 


19970710 


42 


19970713 


D 


16.8 


19970711 


168 


19970714 


D 


14.4 


19970717 


144 


19970719.4 










cycle lime is now 2.4 


E 


50 


19970701 


1000 


19970707.6 


E 


5.6 


19970710 


112 


19970714.6 
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Manufacturing Release File (log of all starts-third 
revision') only showing additions for Fart D and E 



START 



Part 


quantity 


date 


quantity date 




E 


2.8 


19970711 


56 19970715.6 




E 


11.2 


19970712 


224 19970716.6 


10 


E 


10.8 


19970718 


216 19970723.6 





19970720 shutdown day 



Next, the asset file must be revised to reflect the "loss" of 
Part BB and C assets (they were consumed in the production 
of Part D and Part E) and the creation of new Part D and E 
assets. 



Current Assets Reflecting RLLC 3 Starts 
(projected stock date for starts and projected receipts) 



Part 


Quantity 


Date 


D 


300.00 


19970706 


D 


100.00 


19970707 


D 


600.00 


19970708 


D 


200.00 


19970711 


D 


84.00 


19970712 


D 


42.00 


19970713 


D 


168.00 


19970714 


D 


144.00 


19970719.4 


E 


1000.00 


19970707.6 


E 


112.00 


19970714.6 


E 


56.00 


19970715.6 


E 


224.00 


19970716.6 


E 


216.00 


19970723.6 


D 


20.00 


19970708 


D 


40.00 


19970712 


M 


10.00 


19970715 


M 


20.00 


19970721 



The process as illustrated continues until all of the reverse - 
low-level codes are exhausted. 

Referring now to FIG. 5, there is shown a flow diagram 
of the generic flow of the forward-flush or implode solver 
which executes a deterministic simulation of moving assets 
"forward" based on the production specification informa- 
tion to create the projected supply plan. 

Step 1 is to calculate the reverse -low-level-code (RLLC) 
for each part number. Apart number has RLLC of one if it 
has no components. Apart number has RLLC of two if it has 



elements: part ID, quantity, and the earliest date this quantity 
for this part is available. This date is called the supply date. 
For inventory, the supply date is the user-inputted start date 
for the specific run of the PSP tool. For receipts or WIP, the 
stock date is the projected stock date that is associated with 
each WIP lot. This date is part of the data pulled from feeder 
systems and can be modified by the user. The supply date for 
each start is computed by calculating the projected stock 
date and quantity for each start using cycle time, yields, 
conversion factors, capacity available, and shutdown calen- 
dars in the traditional fashion known to all those who are 
practiced in the art. If insufficient capacity is available on the 
inputted start date, then the start is split into two quantities. 
Quantity NOW is the quantity for which there is sufficient 
capacity available for this manufacturing activity; quantity 
15 LATER is the quantity that is delayed until the first day there 
is at least some available capacity. The splitting of the start 
can be repeated on each day there is some available capacity 
for the specific part until the entire start actually begins 
production and is assigned a stock date. Additionally, all 
20 appropriate substitution rules are followed for parts with 
reverse-low-level code of 1 by renaming an asset to its 
"substitution for" part name. 

Step 5 is to allocate the projected supplies or assets for 
reverse-low-level code 1 parts to be component supplies, 
based on the binning and from/to information for down- 
stream parts (actually, manufacturing processes). In our 
prior example, Part A is component part for both Parts B and 
C. The split or from/to fraction of 0.60 goes to Part B and 
0.40 goes to Part C. The component availability date is the 
same as its supply date. 

Step 6A is to determine all possible starts over time for 
parts (actually, manufacturing processes to produce these 
parts) that are in the category of reverse-low-level code 2. 
By comparing the available component quantities against 
the component requirement values (required to produce the 
35 part), a list of all possible starts by day by part is created for 
all parts in the reverse-low-level code of 2. 

Step 6B is to calculate a stock date for each possible start 
identified in Step 6A. The order in which stock dates are 
calculated for starts is based on the capacity priority and 
40 date. All starts with capacity priority 1 are processed first, in 
ascending date order. Then all starts with capacity priority of 
2, etc. The actual stock date or supply date is computed by 
calculating the projected stock date and quantity for each 
start using cycle time, yields, conversion factors, capacity 
45 available, and shutdown calendars in the traditional fashion 
known to all those who are practiced in the art. If insufficient 
capacity is available on the inputted start date, then the start 
is split into two quantities: quantity NOW is the quantity for 
which there is sufficient capacity available for this manu- 
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components none of which have RLLC greater than one. A 

part number has RLLC of three if it has a component whose 50 facturing activity; quantity LATER is the quantity that is 



RLLC is two and the part number has no components whose 
RLLC is greater than two, and so forth. In general, a part has 
RLLC of N if it has no component parts with RLLC greater 
than N-l and it has at least one component with RLLC of 
N-l. 

Step 2 is to retrieve the relative priority of each part 
(actually, the process of producing the part) access or option 
on capacity. This is an input from the user. The priority is 
established by using positive integers in an ordinal scale, 
where 1 is the highest priority. 

Step 3 is to establish the order in which parts are pro- 
cessed by the forward -flush or implode solver. The order is 
ascending order of low-level code and within the same low 
level in ascending order of the "capacity*' priority. 

Step 4 is to establish the "initial" asset list for each part. 
There are three types of initial assets: inventory, projected 
receipts or WIP, and user-inputted starts. The list has three 



delayed until the first day there is at least some available 
capacity. The splitting of the start can be repeated on each 
day that there is some available capacity for the specific part, 
until the entire start actually begins production and is 
55 assigned a stock date. After this is completed a revised asset 
list is established and the appropriate substitutions rules are 
invoked by changing the name of the asset. 

Step 6 C is to allocate the projected supplies or assets for 
parts in reverse-low-level code 2 to be component supplies, 
60 based on the binning and from/to information for down- 
stream parts (actually, manufacturing processes). In our 
prior example, Part C is a component for only Part E. The 
split or from/to fraction of 100 goes to Part E. The compo- 
nent availability date is the same as its supply date. 
65 Steps 6A, 6B, and 6C are repeated for parts in reverse- 
low-level code of 3, then 4, etc., until all categories are 
exhausted. 
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The final result of the forward-flush solver is that the final 
disposition or resting place of all assets after flushed as far 
forward, stored as quantity, part, and date; a list of all starts 
(manufacturing releases) with both start and stock date and 
quantity; and "log tables" (for example, from/to or splitting 5 
actions and intermediate asset levels) which are the basis of 
the Explain reports. 

The solution generated in block 207 of FIG. 2 and stored 
in block 208 is used in block 209 to create aggregated supply 
and manufacturing start or release reports for the user (block ]0 
211). The reports typically aggregate by time bucket or part 
number group. The mechanism to create such reports is well 
known to those practiced in the art. 

The aggregated supply plans from block 211 are then 
down-loaded by the user to his or her analysis tool of choice 15 
to compare in block 214 with the current demand require- 
ments from block 213. 

In block 210, the logs and manufacturing release table are 
used to create core explanation reports to ensure that the user 
understands the solution and the appropriate sensitivity 20 
information. For example, the user is provided various 
reports on starts, capacity consumed, capacity required, and 
intermediate stocking levels. The method of creating such 
reports is well known to those practiced in the art. 25 

FIG. 6 is a flow diagram of a typical sequence of events 
that a user would execute in using the PSP tool to assist with 
the development of a supply plan. The solution process flow 
begins in block 601 by selecting part numbers. A filtering 
program is run at block 602, and then STARTS are input and 30 
receipts modified at block 603. Next, production planning 
information is modified in block 604. A skeleton of forward 
or from/to information is crated in block 605. Guidelines for 
allocation planning are input at block 606. STARTS and/or 35 
receipts are processed in forward mode and assets are moved 
forward in block 607. Finally, the results are consolidated 
and reports output in block 608. 

While the invention has been described in terms of a 
single preferred embodiment, those skilled in the art will 40 
recognize that the invention can be practiced with modifi- 
cation within the spirit and scope of the appended claims. 

Having thus described our invention, what we claim as 
new and desire to secure by Letters Patent is as follows: 45 

1. A computer-implemented decision-support method to 
generate a projected supply planning (PSP) or estimated 
supply planning (ESP) match between existing assets and 
demands within boundaries established by manufacturing 
specifications and process flows and business policies using 50 
manufacturing specification and calendar information 
accessed by material requirements planning (MRP) match- 
ing tools to ensure synchronization between these matching 
tools to determine what supply can be provided over what 
time-frame, the method comprising the steps of: 55 

selecting user provided part numbers of interest and 
modifying a user provided production specification 
information to reflect this selection; 

specifying substitution rules, wherein the substitution 60 
rules allow one part to be substituted for another part; 

specifying a start date and shutdown dates; 

optionally allowing a user to modify any due dates for 
projected receipts; 

specifying a "from/to" split of allocation fractions to 65 
reflect business plans, and to allow the projection of 
assets across multiple bills of material levels; 
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selectively inputting new starts for an individual date and 
dates propagated across a span of dates; 

executing a forward-flush solver to generate a projected or 
estimated supply plan; 

aggregating the supply plan and required starts into user- 
defined time buckets; 

creating and analyzing explanation reports of the solution 
generated by the forward flush solver; and 

comparing the supply plan with the required demands to 
assess a "fitness" of the plan relative to meeting 
demand. 

2. The computer-implemented decision-support method 
as recited in claim 1, wherein said method further compris- 
ing the steps of: 

optionally permitting the user to modify the receipt date 

for each work in progress (WIP) unit; 
evaluating a current receipt date for each WIP unit and 

modifying the receipt date as necessary; and 
evaluating a current receipt date for each WIP unit with a 

current status of manufacturing and modifying the 

receipt date as necessary. 

3. The computer-implemented decision-support method 
as recited in claim 1 further comprising the steps of: 

optionally permitting the user to specify future starts; 
specifying a start quantity for a part number for one day; 
specifying a start quantity for a part number for a range of 
days; and 

propagating the start quantity to each work day. 

4. The computer-implemented decision-support method 
as recited in claim 1, wherein said method further compris- 
ing the steps of: 

identifying all "from/to" part number relationships; 

inputting default splitting fractions that generate a uni- 
form distribution; and 

permitting the user to optionally modify the from/to 
splitting of allocation fractions. 

5. The computer- implemented decision-support method 
as recited in claim 1, wherein said method performs a PSP 
forward-flush solution and further comprises the steps of: 

calculating a reverse-low-level-code (RLLC) for each 
part number; 

establishing a relative priority of each part, or process to 
produce a part, within a specific RLLC group using the 
user- specified priority values; 

establishing an order in which parts are processed in 
forward flush where the order is based on ascending 
RLLC and ascending order within the RLLC group; 

calculating a stock quantity and date for each user- 
specified start by appropriately applying yield, conver- 
sion factor, capacity, cycle time, and shutdown day list; 

establishing an initial asset list from inventory, projected 
receipts, and calculated stock quantity and date for 
user-specified starts for each part consisting of part 
identification, quantity, and stock date; 

applying substitution rules for parts with RLLC of one by 
changing its part number or name to the substitute for 
part name; 
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allocating the projected supplies or assets for parts in 
RLLC group one to be component supplies to produce 
other parts, based on user-specified "from/to" split of 
allocation fractions and bin split information; 

determining all possible starts over time for parts or the 
process to produce the part that belong to RLLC group 
two by comparing available component supplies or 
quantities against component requirement values; 

updating current asset list, adjusting for the parts in RLLC 
group one that were consumed and the parts in RLLC 
group two that were created, and then applying substi- 
tution rules for parts with RLLC of two and greater and 
repeating the steps of allocating, determining, calcu- 
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lating and updating until all RLLCs have been 
exhausted; and 
creating a manufacturing release or start, final asset rest- 
ing place, intermediate asset position, and allocation 
5 file. 

6. The computer-implemented decision-support method 
as recited in claim 1, wherein said method includes a step of 
aggregating final supply by user-specified time buckets. 

7. The computer-implemented decision-support method 
30 as recited in claim 1, wherein said method includes a step of 

aggregating all required manufacturing releases or starts by 
user-specified time buckets. 
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